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The presence of gangliosides in the retina has been well established (Edel-Harth et al., 1973) , but their role in the developing retina is still unknown. Striking changes in the ganglioside pattern have been demonstrated during chick retina ontogenesis (Dreyfus et al., 1975) . Previously we have demonstrated in the chick retina the presence of a 'particle bound' neuraminidase (Dreyfus et al., 1976) , which is involved in the catabolism of the gangliosides.
We have now investigated the action of the endogenous neuraminidase on the sialic acid of the glycoproteins and gangliosides during chick retina ontogenesis.
The experimental material and the enzyme assays were as described previously (Dreyfus et al., 1976) . For the determination of the endogenous neuraminidase activity, the incubation mixture contained 0.2ml of 0.5 M-sodium acetate/acetic acid buffer, pH4.0, Triton X-100 (0.15"%) and the enzyme preparation (1.0-1.5mg of protein) in a final volume of 0.651111. Incubations were performed at 37°C for periods ranging from 20min to 8 h. By crossed incubations (mixtures of homogenates from retinas of different ages), we have demonstrated that neither activator nor inhibitor of the enzyme were present in the retina.
The studies concerned retinas of chick embryos (8,12,15 and 18 days old) and chickens from 1 day old up to adulthood. After various times of incubation, the N-acetylneuraminic acid (sialic acid or AcNeu) released was measured, and the residual pellet was divided into two parts: one was taken for the determination of the total AcNeu (of ganglioside and of glycoprotein origin), the other one was submitted to the tetrahydrofuran procedure (Tettamanti at al., 1973) to extract the gangliosides. The pellet was used to determine the glycoprotein AcNeu. Total AcNeu (glycoprotein AcNeu) and ganglioside AcNeu) was determined by the method of Preti et al. (1970) . Portions of gangliosides (10pg of AcNeu were put on silica-gel plates and the gangliosides were determined and separated as described previously (Dreyfus et al., 1975) .
The endogenous activity expressed in nmol of AcNeu released/h and per mg of protein is very low for the %day embryo and already two to three times higher after 20min of incubation for the retinas from embryos of 12 and 15 days of age. The values 566th MEETING, CAMBRIDGE Svennerholm (1963) was used.
observed for the 18-day embryo, hatched and adult animals were very similar at each time of incubation. In the linear part of the activity, the highest value was observed at hatching.
At each incubation time, for retinas from embryos and from chickens, we have determined if the AcNeu released was liberated from glycoproteins or gangliosides. As shown in Table 1 , for the 15-day embryo, on the basis of nmol of AcNeu per retina, for 1 h of incubation, 40% of ganglioside AcNeu was liberated, whereas the quantity of VOl. 5 glycoprotein AcNeu was unchanged. After 4 h of incubation, the decrease in glycoprotein AcNeu was only lo%, whereas that for ganglioside AcNeu was 70%. For the adult animal, the rate of the desialylation is lower; but here, also, after 1 h of incubation (where 50% of the ganglioside AcNeu was liberated) the amount of glycoproteinAcNeu was not affected. Consequently in the conditions of retinal homogenates, AcNeu bound to gangliosides seemed to be a more accessible substrate for the endogenous retinal neuraminidase than was the glycoprotein-bound one. Differences in the rate of degradation between the embryos and the adult animals could be explained by the differences of the ganglioside patterns (Dreyfus et a f . , 1975) and consequently by the presence of different substrates for the enzyme.
We have also determined the distribution of the gangliosides for different ages of the animals at different times of incubation. Fig. 1 represents the ganglioside pattern obtained at adulthood. We can see that up to 1 h, the amounts of gangliosides G M 1 and GDlb increased, whereas those of the other gangliosides decreased quickly. After 1 h, only ganglioside G M 1 accumulates; this monosialoganglioside is the most resistant ganglioside. General profiles observed for embryos are similar. Differences are noted in the rate of decrease of disialogangliosides GDln and GD3 and in the increase of ganglioside GMI. It is noteworthy that Gola and the hematosides GM3 and Go3 showed the most noticeable decrease. When we compare the absolute quantities of gangliosides that have disappeared after 30min of incubation, we found that ganglioside G D l n was the main glycolipid attacked by the endogenous retinal neuraminidase.
The fact that a neuraminidase is present at the beginning of the embryonic life and that gangliosides (chiefly ganglioside Go,.) are attacked preferentially to glycoproteins suggests that this enzyme participates very early in the ganglioside metabolism. It could allow the liberation of the AcNeu placed in the terminal position of the glycolipids, which renders them then accessible to the other catabolic enzymes (Gatt, 1967) . This is in fact verified in the retina by the rapid release of AcNeu from gangliosides GM3, GD3 and Gola. One may hypothesize that in modifying the structure of gangliosides, the endogenous 'particle-bound' neuraminidase of the retina could participate in its physiological activity. 
